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Armed with probabilistic scenarios, in other words, the policymaker
will be able to evaluate a new dimension of his problem. He can assess
not only a policy along a most likely trajectory but also along other
trajectories that cannot be ruled out with some degree of statistical
significance. With some knowledge of the range of uncertainty, he might
decide to ask for more information to narrow the range, particularly if
a policy seems to be warranted only by a few selected outcomes. Alter-
natively, he might choose to minimize the risk of proceeding along an
undesirable set of possible paths. And finally, he might undertake a
policy based simply on an expected value. Any one of these options
might prove to be prudent, but none of them is possible without a quan-
tified range of possibilities. It is toward providing such a range
that this section is directed.

The plan of the overview is this. We first sketch the model that is
used to relate the different variables and project future carbon dioxide
emissions. We then describe the data sources and some adjustments that
we have made to the data. Finally, we describe the results. It should
be noted that a full description of the methods is contained in Section
2.2.

The economic and energy model is a highly aggregative model of the
world economy and energy sector. It is based on the idea of a multi-
input production function that represents the relationship between
world Gross National Product (GNP) (the output) , on the one hand, and
labor, fossil fuels, and nonfossil fuels (the inputs), on the other.
In addition, to reflect the likelihood that economic efficiency will
continue to improve in the future, various technological parameters are
included to describe the rate of growth of economic efficiency in
general, as well as the extent to which that growth is more or less
rapid in the energy sectors than in the nonenergy sectors.

A further important feature is the explicit incorporation of both
the extent to which it is relatively easy or difficult to substitute
nonenergy inputs (insulation or radial tires) for energy inputs (heat-
ing oil or gasoline) and the extent to which it is easy or difficult to
substitute nonfossil energy (nuclear or solar-derived electricity or
hydrogen) for fossil energy (coal-fired electricity or gasoline).

The prices of different inputs play a central role in reflecting
scarcity and driving the relative quantities of different inputs. We
thus introduce a cost function for fossil fuels that relates their price
to their degree of exhaustion or abundance. On the other side of the
market we generate an economically consistent derived demand for energy
from the structure of the production function as the response of eco-
nomic agents to changes in relative prices of different fuels and other
inputs. Thus, if fossil fuels are scarce and costly, the system will
economize on this input and use relatively more nonfossil fuels and
labor inputs.

Finally, we recognize that there are a number of important uncer-
tainties about the model and future trends. We thus incorporate 10 key
uncertainties in the model. These relate to variables such as the rate
of population growth, the availability and cost of fossil fuels, the